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DINAPHTA2EPINIUM SALTS i/ccc. 

SALTS USEFUL AS ENANTIOSELECTIl/P m 

SELECTIVE EPOXIOATION CATALYSTS 

'"^'^'^ p'od^s 

In addition k. „„ . . " Pl^niKeuticals. 

;T ^"^-^ « 'catalytic amount of anTrl ""^^^"^nium salts are 

' based catalysts the '^"'"P'^^" and other or.an 

laiysts, the oxaziridinium catalvcc w °^gano-transition metal 

n ennediates. They may therefore'tl ^'^ ^^-clic 

-bsTates as the« is no requirement ' ^^"^<^ °^ alkene 

^abilise incipient radicals) a" 1 ""^'"^^'"^ ^"P^ °n the aJkene (to 

-lystsareste.ospecifici„r;e^^^~ 

a"^enes give trans epoxides. To d^ H ^'^^ ^Poxides andL, 

o-^iridimum catalysts have not o ! . 7"' '"^"^ advantages 
•ndustria, scale. '''''''''^ ^-dation systems for use on an 

It has now been discovered th., 
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r^acrion employed is simple and robust enabling the use of readily available and 
cheap reagents as well as environmentally safe solvents 

Accordingly, in a first aspect, the invention provides a compound of 
formula (la) or (lb): 




(la) 




(lb) 



wherein A and B each independently represents hydrogen or one. two or three 
10 naphthyhdene substkuents, which substituents are selected from C, g alkyi C, . 
alkoxy.aryI.aiyloxy,silylandsilyIoxy; ''y'.'-l-6 
Rl represents phenyl. Ci.6 alkyl. phenyl C^.g alkyl or a moiety of fonnula (a): 



15 



20 



25 



— (CH2)„CH 



wherein r2 represents C, .5 alkyl. phenyl or benzyl. r3 represents H or 0R4 
where.nR4isC,.6 alkyl orC^e alkylsilyl and n is zero or an integer 1 or 2- 

X is a counter ion. 

Suitably. A represents hydrogen. 
Suitably, B represents hydrogen. 

Examples of r1 when it represents Ci.g alkyl are methyl and ethyl 
groups. ' 

An example of R j is benzyl. 

Suitably, r2 represents C1.6 alkyl. 

Suitably, r3 represents Cj.g alkyl. 

Preferably. r1 represents Cj.g alkyl, 

Values for the counter ion X' include BF4-. CI'. Br'. I". CIO4- and PF,- 
A preferred value for the counter ion X- is BF4-. " 
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A suitable aryl group is a phenyl group. 

As used herein, aJkyl groups, whether present alone or as pan of other 
groups such as alkoxy or aralkyl groups, are alkyl groups having straight or 
branched carbon chains, containing 1 to 6 carbon atoms, e.g. methyl, ethyl 
n-propyl, iso-propyi. n-butyl. isobutyl or tert-butyl groups. 

The compounds of fonnula (la) and (lb) may be prepared by reacting, as 
appropnate, a compound of formula (Ila) or (lib)- 
A 





10 



^"^^ (lib) 
wherem A and B are as defined in relation to formula (I), with an alkylating agent 
of fonnula (ni): e t, i 



15 



20 



25 



wherein R 1 is as defined .n relation to formula (I) and is a leaving group or 
atom: and thereafter salting the compound produced with a source of counter ion 

O usually represents halide. such as bromide or iodide, tosyl. or mesyl. 

The reaction between the compounds of formulae m and (HI) may be 
earned out with or without a solvent; when using a solvent it is suitably an 
organic solvent, generally an inert organic solvent such as methylene dichloride 
at a low to elevated temperature such as a temperature in the range of from 0 to 
lOO'C, conveniently at ambient temperature; preferably the reaction is carried out 
under anhydrous conditions; preferably the reaction is carried out in an inert 
atmosphere, for example under nitrogen. 

The salting reaction with the source of counter ion X" may be carried out 
using any conventional procedure but is usually effected in the solvent used in the 
reaction, at ambient temperature. 
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The source of counter ion X' mav . 

™e.I salt and especiaiiv a sCTI ''''' ^ 

«lMaUng agent (ffi) is also the source of cn '""'^"'^'"^y "^wever 

BP4^the compound Of fonnula (D)t cor r", ' ^'-6 ^^^^^ 

1-6 alky], especiaJJy methyl. 

'-ompond (R 'a)30BF4. wherein Ria i. 



10 




^^^^ 

chem. ,989 ,20 765. '""'^^ of Heischhacker 

'^"'"pounds of formula rm„ k 
--pound Of fonnula (IV) ^ P-Pared fro. the race^ic 

the method disclosed by Hawkins Id F " -^-P'e 
^. 2820-2822. ^" "'o-a, of Organic Chemistry ,986. 

The compounds of formula (Ul) are 
prepared using n,ethods analogous to thoU 7" ''"""""'^ ^"^^ ""^^ "e 
'X ^^^"^^^^ -'^ods d.sc,Ld lit " --pounds. 

Chemical Socety. ,963.^. m09. "'o"^"^' of American 

The compounds of formula (IV) are Ica«. 
P^pared using methods analogous .1 thoTe T" °^ ^ 

compound of formula (Va) or cv" " ^^P™"-^- cyCising a 
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10 



15 




N-(CH,)„-CH 




N-(CHj)„-CH 



(Va) 



(Vb) 



20 



The cychsation reaction of the compounds of formula (Va) and rVh. 

The salting reaction with the source of counter inn v- 

»y «.„vc„d„„al source such .rL^!! '°" 
X- is BF4- a suiKbte^ul ,1 ^ """" f"''"™?!' when 
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10 



15 



"2N-(CH2)„-CH 



(VII) 



wherein r2 r3 a„d „ are as defined in .elation to fonnula (I) 

The reaction between the compound of fomula (Via) or fVIbi and .h 
compound of formnij* r\/u\ u k^iajot^ vid; and the 

elevated temperature such a-! a rpm«.,^, • . at a low or medium 

PC ""^ such as a temperature in the range of from -78 to 50°C 
The compounds of formula (VII) are k nnu,„ . 

1989, 77 °'«»""= Synlhesis. Vol. 68. 

■nie compounds offomula (Via) and fVThi™. i. 




Step 1 



MgBr 




Step 2 




H.N- 



~^Step 4 

(Va) or (Vb) 
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10 



wherein A and B are as defined in relation to formula (I), the conditions of 
reaction and reagents used in for Steps 1 to 4 being diose found in the following 
references: 

Steps 1 and 2: N. Naigrot, J.P. Mazaleyrat, Synthesis, 1985. p 317. 

Step 3: H. B. Hass, M.L.Bender, Org, Syn.,Coll. Vol. 4, 1963. 932. 

Step 4: B. Bezas, L. Zervas, JACS, 1961, 83, 719. 

As stated above the compounds of formula (I) are useful catalysts in the 
asymmetric cpoxidarion of alkcnes. Accordingly, in a further aspect the 
invention provides a process for cnantioscleciively epoxidising a prochiral olefin 
such as 1-phenylcyclohexene, 1-methylcyclohcxene, irans-stilbene and 
methylstilbene. which process comprises reacting the prochiral olefin with a 
nucleophilic oxidising agent in the presence of a catalyst, characterised in that the 
catalyst is a compound of fonmula (la) or (lb): 



15 





20 



(la) (lb) 
wherein A and B each independently represents hydrogen or one, two or three 
naphthylidene substituents, which substituents are selected from Cj.g alkyl, C1.5 
alkoxy, aryl, aryloxy, silyl and silyioxy; 

represents phenyl, C].6 alkyl, phenyl C1.6 alkyl or a moiety of formula (a): 



— {CH2),CH 



25 wherein represents C\^^ alkyl, phenyl or benzyl; 

R3 represents H or 0R4 wherein r4 is Ci.g alkyl or C 1.5 alkylsilyl and n is 
zero or an integer 1 or 2; and 
X is a counter ion. 
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15 



20 



' '"pound fo^ui, „ ""''"'PW'fc oxidisms 

agent and the 

required epoxide. ^"^''^ '° *^by providing the 

di-thys^prirdilX^^^^ - — -ile. 

-ixtu.. such as aqueous aceton'L " ^^^^^ -vent/water 

Aqueous acetonitrile is a particuJarlv ,n, 
oxone^aHCOs is the nu.eophiJox,:- ^^'^^ 

The reaction is carried out ar =, u 

: ' "~ » Of f J.; : ;;r;iT":r - 

temperature. ° ^' Preferably at ambient 

Suitably, the reaction is cu^ri^A 

8 to 10. ''^''^^^'y « - earned out in the range of from pH 

Suitably the molar ratio ofth^ . 
P-ocMra, olefin ,„ ,^ „„^, ^ , „T"f f »' -o*. 

from 5 .o 10 m„I ■ ' ^""'O' ^- preferably in the ranfrp r^f 
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Iminium Salt Catalysts 
General Preparation Procedure: 

completion. Thesoive„twasthenrlrr?'^"''""'"P^"'"-"nti, 
- -^er to give the desired sal^ -^'^"^ -s p^^p,,,, 

Example 1- r^-i.^ c c 

15 desired salt (518 969' ^ r Vn" ^« Precipitated out in erh! 

12.5H2. ArtTHH-). 7.0-8.25 (12 H m I L ' 4-95 (l h d 7 

MHz; CDCI3) 48.76. 58.8 125 29 72. ;; ^" ' ' CH^N) (62 

128.68.129 54 no^7 ' '26.78, 126 9 197,-, .i' ^^^^ 

Example 2* ^ c 

^ soJution of * • 

"It 01 starting material left Th^ r.,., • • showed only a small 

Examples: W.(+).5,S.Dihydro.2// . 

«^ep.ne perchlorate ^'""^"""'f^.i-crl'.Z'.eJ.N.niethvl 
A solution of Aga04 (34 3 m^ 01-7 

-^«on Of (S),„,„,,^ J,^, (I tn.) .as added to a 

' - «^-ed offt^t;: «ra!e V^s ^" ""^^'^ ^' 

^as concentrated to give 
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the desired iminium salt which w;i. • • 

130.24. 130.26. 130.91. 131.76 lll fs 132 40 ^^9.60. 130 01 

»d 169.98. ' 132-40. 132.82. 134.83, 136.92. Mi.ge, 

10 Example 4: r/?w.^ « c r» u ^ 

A solution of AgPFA r40 7 m« n 

the des,red iminium salt which was precipll/ concentrated to give 

h3gh vacuun, the desired compound was ob^^^^^^^^^^ ^''^^ ^'"^ ""der 

[aJD20-778 (c 1.25 in acetone)- 5m IV^T^ ' (65 mg. 92%) 

n H. d. y ,3 Hz. Art://-H). 4 89 f H f ,^^'0)013) 4.09 (3 H, s. CH3) 4M 

.3..^. .3,.., 

30 removed by trituration with ethe AftC Z were 
product was obtained as a yellow soTdrn^'"' '"^'^ ^^^"""^ '"e desired 
f«JD20 + 878 (c 0 41 in CH.rZ^ '" P" >200 "C (dec ) 

CH3),4.45-4.75(2a:'S2?H;V6n 

35 (100 MHz; CD.Qs) 14.30 57 S 57 86 X'^,""'' '' '' ^' N=CH) 5^' 
127.68. 127.89. 128.93. 129 04 ,f i' !''' '^' ''^ '^'-'^^ >27.62 
132.45. 134.23, 135.41 135 80 419. ! 131.93. 32 04 

322 CM^-129. KK).., and 3(^8 ('A^t f^^^^^^^^^^ CPAB) 323 (M^-^r 

(M+-127) found 322.1596. ^ ' "^^^^ "^^ 322.1604. C24H20N 



-10- 
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Example 6: W-(-)-S,5-Dihydro.2#.dinaphthr2 .1 ^• . • 

5 TetraHuoroborate •"""'''•'-^•i .2 -eJ-N-ethyl azepine 

A solution of AgBF4 (40 mg. 0.2 mmol) in acetone ( 1 ml) was add.^ , 
solution of the (R)-,minium salt from Examole 5 nl ° ' 

(2 n,l). The solid (Agl) fenced was loTefby^^^^^^^^ f ^^'^ 

obtained bv concentration of the f.ifr«r. "'"ano"- The resulting foam, 

5h (250 MHz; CD2Cb) 1 50 H . / a < u ^ "'^^ acetone); 

C^2CH3). 4.53 (I ^H. TAsi'^^i'^, f,' ^f^' :-^;,^3^ «• V^"^ 
8.15 (12 H. m. Ar-H). and 9.13 (I H s N-Cm i ^it 
57.49. 58.38, 125.46 126 33 126 8« n^'nf 'o ^ '^'^ "^^202) 13.87. 
15 128.97. 129.67 129 9 130 f^','^ '28.86. 
141.86. and 167.90 ' '^^'^O' '3^-25. 135.82. 

Example 7: (5)-(+).5^.Dihydro.2^-dinaphthr2 l-c T 2' .1 V k . 
azepine Bromide pnin^.i-cl ,2 -ej-N-benzyl 

20 A solution of {S)-imine from Preparation 1 (50 n 77 m n • w 

bromide (2 ml) was left to stir L ^' 

V wds leit to stir at room temperature for 7 Have ti c u 

reaction showed a small atnount of staning material w, F k 

was removed under vacuum and T *'^"^>'' '"""'"'d'^ 

.he unreacted st^i^rra el. and rr" ' '^"'"'^ ""^^ 

25 dxying under higTlacuurl the d T °' '^"^y' After 

(250 MHz; CDCls)' 4 45 i H h 7 mVp ^ ' ^"^Ch); 6h 

6.75-8.6 (17 H.m Ar H)' nd U n H . ' ' PhC/ffl'). 

30 56.55,65.28 124 6^126 86 /..o/L; ^ 

HRMS: m/z calc. 384.1745 C29H22N (M--80) requi.s 384 1752 ^' 
n>.0.2mmol).Theso.id(AW)for:^;w?s^:^i^^^^^^^^^^^^ 
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25 



30 



35 



concentrated. The resulting foam was triturared with ether to gave the design 
product as a yellow gum (48 mg. 60%)- [alnSO - 637 (c O A f ? 

0 

Catalytic Epoxidation using Iminium Salt Catalysts 
General Procedure 

To a solution of alkene (0.5 mmol) in a mixtu. of acetonitrile (4.5 ml) and water 

mmon r T ''''' '"'^ ^^^°3 (2 n,mol, and ox ne 0 5 

mmol) then the catalyst (0.05 mmol or 0.025 mmol). The resulting yellow 
suspension was allowed to react at room temperature, under good !tLng 7.e 

rrolth 'ayerchromatography CTLC, Usually towards 

the end o thcreacnon the colour of the mixtu^ changed from bright yeL to 
nearly colourless. Water was added to the reaction mixture followll bv 
exttacfon into methylene dichloride. The organic extracts were combined and 
dned over anhyd„,us sodium sulphate. Concen.ation on a rotary evapoll 

'''''' chromatog^phy) t7give L dLd 

Example I: Preparation of Phenyl cyclohexene oxide 

a'cet?nlt74? >r'/''^'°'"'"'^ ' ' """^^^ ^ ^ of 

(168 1 , n ^ ""^ ^'"^ '^^'^ finely crushed NaHCO, 

(1 68 mg 2mmoI) and oxone (307 mg, 0.5 mmol) then the cataWs.To OS !n 

■ — ."-»»»,.«.,s=™r.-.:,r— ., 



-12- 
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~ elue. . .e .es.e. co.poun. as a coIouHess oH. ^2., S3, 
in Table 1 '''''''' ^''^ '-^""o"- The results obtained are shown 



Table 1 



10 



15 



20 




1 
3 

4 

5 

6 

7 

8 



Me 
Me 
Me 
Et 
Et 

Bn 

Bn 



BF4 

CIO4 

1 

BF4 
Br 
BF4 



83 
54 

48 

55 

78 

71 

78 



70 
74 
61 
78 

76 

74 

73 



(^(•) and S(.) 5,S-Dlhydro.2H-di„aph.hf2.,.e: , •,2'. 



^Preparation 1: 
ejazepine 

To a solution of rR^ rQ\ 

™o„. „acUo„ was ^Lc. :^ ,1"" -"^^ ' 

»lld was removed by fitea,™ f! "■"P'niture for 5 h before ,he 

compound as a syrup (234 mg, 80%), ^ ^ '^e desired 

(S)- isomer, faln20+jiifi7 7 , 

(R)- isomer, faln^O- 1361, 7 ^ - '2J. 

'i"JD 'JW.?, (c 1.19 m CH^Ch)- 
Both isomers: 5^ (250 MHz; CDCl,) 3 95 n m , . 
AK:H-H), 4.96 (1 H. d. J 1 1 Hz At^HH? n « ' ' ' ' 

126.05. 126.42. 126 69 I'lTi^.^ ^^^-^V, 

6.69. 1.7.16. 127.49. 128.07. 128.25. 128.44. 129,18, 13049 
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131.70, 132.08. 132 34 132 90 

•'•'^22«I6N requires 294. 1283). 



10 



15 



20 



25 



30 



35 
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Qaims: 




J- A compound of fomula (la) 





(la) 

Wherein A and B each independently „p,,3en« h H ^''^ 
naphthylidene substituents which JhT °^ three 

R represemspheny,.C,.6aJicy,.p,e„y,c,,alicvlora • 

/ '-l-e a^^yJoramoietyoffonnu]a(a): 



-(ch,);ch:^"' 



^-6 ^''^yJ«'y' and n ,s zero or an integer I or 2; 

X is a counter ion. 



— ■* ^-wuuicf ion. 
0,,.,:^"-"""^ -".one ore.., , „3, 
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6. A compound according to any one of claims 1 to 5. wherein counter ion 
X ,s selected from the list consisting of: BF4-. CI". Br-. ]-. CIO4- and PFg". 

7. A compound according to any one of claims 1 to 6. wherein counter ion 
A IS BF^ . 

(S-W-5.5-dAydro-2H-d.naphth[2.1-c:r^'.e]-N-methyl azepine 
tetrafluoroborate; 

(^H-)-5.5-d.hydro-2W-dmaphth[2.1-c:r.2'-^]-N-methyl azepine 
hexfluorophosphate; 

azepine iodide; 

^^^- 'J:''^:^^^^^ azepine tetrafluoroborate- 

(/e)-(-)-5.5-d.hydro-2//-dinaphth[2.1-c:l'.2'-«J-N-benzyI azepine 
tetrafluoroborate. 

9. Aprocessfor,heprepara,ionof,hecompoundsoffonnula(Ia)and(Ib) 
whtch process compnses reacting, as appropnate. a compound of formula (Ila) or 



A 





(Ila) 



of formula (III) 

Rl-L' 



(III) 
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Wherein Rl is as defined in relation to formula (I) and is a leaving group or 
atom; and thereafter salting the compound produced widi a source of counter ion 

10. A process for enantioselectively epoxidising a prochiral olefin which 
process comprises reacting the prochiral olefin with a nucleophilic oxidising 
agent in the presence of a catalyst, characterised in that the catalyst is a compound 
of formula (la) or (lb): 



10 



15 




-r' 




(lb) 

wherein A and B each independently represents hydrogen or one, two or three 
naphthylidene substituents. which subsrituents are selected from Ci.6 alkyl. Cj.g 
alkoxy. aryl, aryloxy, silyl and silyloxy; 

Rl represents phenyl. Ci.g alkyl. phenyl Ci.6 alkyl or a moiety of formula (a): 



20 



— (CH2)„CH 



wherein r2 represents Cj.g alkyl, phenyl or benzyl; 

R3 represents HorOR4 wherein r4 is Ci.6 alkyl orCi.fi alkylsilyl and n i 
zero or an integer 1 or 2; and 
X is a counter ion. 



IS 



25 



30 
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IMPROVEMENTS Rgl^ATTNO TO BLEACHIN Q COUPOSTTm^ r^ 
COMPRIS ING HYDROGEN PEROXIDE 



Field of the Inv^n^ion 

The present invention relates to bleaching 
compositions comprising hydrogen peroxide. 

Background to hh^ Tr^y^r.^^^^ 

In household cleaning, fabric washing and in many 
other areas there is a general need for agents which 
can 'bleach' unsightly materials, i.e. which can react 
with these materials to decolourise them. One of the 
commonest of such bleaching agents is sodium 
hypochlorite, which is widely used in cleaning 
compositions to decolourise soils, to assist in 
cleaning through ics reaction with soils and to kill 
micro-organisms . 

Sodium hypochlorite is a powerful oxidising agent, 
which can decolourise a very large number of coloured 
compounds found in soils but which has significant 
limitations when used to bleach certain fatty and 
pyrolised soils. Many consumers prefer not to use 
chlorine-based bleach compounds due the characteristic 
and pungent smell of chlorine. In some circumstances 
the use of a chlorine containing bleaching composition 
must be avoided due to the possibly adverse effects of 
mixing such compositions with acidic bathroom cleaners 
and the resulting release of chlorine gas. 
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There zs a need for an alternative to chlorine-based 
bleaching and bleaching/ cleaning agents. One well 
known class of alternatives are the peroxygen 
compounds. While these have been used extensively as 
bleaching and cleaning agents, the efficacy of 
peroxygen compounds as bleaching agents falls short of 
that of hypochlorite. There is therefore a general 
need to find new alternatives to chlorine based 
bleaching agents and to improve the properties of 
these towards that of hypochlorite. 

It is known to use oxygen transfer agents such as 
■ imine quat ' compounds to promote the bleaching 
activity of peroxygen compounds, m the content of 
the present invention, an oxygen transfer agent is a 
species which reacts with a peroxygen compound such as 
hydrogen peroxide to form an oxidative bleaching 
species which oxidative bleaching species, 
subsequently reacts with a substrate to regenerate the 
oxygen transfer agent. 

Such oxygen transfer agents include N-methyl-3 . 4- 
dihydroisoquinoiinium salts. US 5360569 discloses 
that imine quat molecules can be used to promote the 
activity of TAED/perborate bleaching compositions 
These systems are believed to work by generating per- 
acetic acid in situ. This organic peroxide is 
believed to interact with the imine quat. to bring 
about the bleaching activity, us 5360568 discloses 
that imine quat molecules can be used to promote the 
activity of monopersulphate (an inorganic peroxygen 
compound) and peroxy-adipyl-phthalimide (PAP) (an the 
organic peracid) . 
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converted back i„.o The LL.,- ■ 

ion IS however unstable at high dH in K 

described above, where it is Lif . <^°"P°3itions 

into an ac.i >.^ro.^..\ZZZ~ ir"'^ 
bleaching cycle frc„ „or.i„, e£ficI^tlT . 
result, corpositions have been li^> ! ^ 
it has proved difficult to folu " ""^^ 

-ioh are effective against thTl" e^:::::::: 
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£xig£. pggcrj prion of ^>,. T TT" n rlnu 

an organic perL^d or a; ^^^^^^ 
pera.ia or an inorganic peroxide a<. 

high p„.3 Where so.e c£ the ' . " -'ativel^, 
soluble ana hence acce sibleT" h '"'"^ 
Other, hitherto unsuspec tea bLe 

- —en perclae at LTaltl:-;:: 

Accoraingly, the present invention provides a 

bleaching composition of pH 10 J-l 1- k 

o..gen transfer agent andtljltlid?"^^^ ^ 

Without wishing to limif hho 

3Paci.ication 1. refel^e^tV::: t" eo^ T^' 
operation, it is believed that the reaction of 
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hydrogen peroxide with ■ • 

th. org^ic „d inorganic peroll" " °' 

' "«""i«nuy reduce.. Furthermore ^^.17^^ '° 
that When hydrogen peroxide is used as tuJZ] 
-ent in the p„ range indicated, a s:;ris.n?"''" 
inprovement in the efficacy of th» K, ^ ' '"^ 
occurs and it is „o„ k, Weachrng system 

systems „hic Icy" '"""""^ ^^^''"^ 

Of hypochiorrt:l:;Tt"rd7X°tr=^-- 
associated with hypochlorite. '""^""'=^3^- 

co^r^ses^the^CT/,::::-: 7— 

Meachin, co^os.t.on olZ ZlTj^ tT' ' 

co^sition co^rises an ^gen tratf, 

hydrogen peroxide. transfer agent and 



As noted above, hydroge- oerovfrt. ■ 

cc^onent of the co JsitLns ct::,;" L^^-'^^^ 

:::::rthir t-- - : ^-^^-^ 

in greater detail below. described 
Hydrogen peroxide is DrP^^or-=Ki 

:r:;r °' 

weight-rati'o" XThy™::!!:- T" - 
t«nsfer agent faiis in tL ra'nge 3 , to L J""" 
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Oxygen T ransfer Aqar .^p 

Oxygen transfer agents for use in the present 
invention, include, but are not limited to, the imine 
5 quat. N-methyl-3.4-dihydroisoquinolinium salts where 
these salts are used, suitable counter-ions include 
halides, sulphate, methosulphate, sulphonate 
p-toluene sulphonate and phosphate. Oxygen transfer 
agents which comprise a quaternary nitrogen atom are 
10 preferred. 

A broad class of oxygen transfer agents suitable for 
use xn embodiments of the present invention are 
compounds comprising ions of the general structure- 
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Wherein: 

and are in a cis- relation and are substituted or 
unsubstituced moieties selected from the grouo 
consisting of hydrogen, phenyl, aryl, heterocyclic 
ring, alkyl and cycloalkyl radicals: 

is a substituted or unsubstituted moiety selected 
from the group consisting of hydrogen, phenyl, aryl 
heterocyclic ring, alkyl, cycloalkyl, nico. halo, 
cyano, alkoxy, keto, carboxylic acid and carboalkoxy 
groups : 

R3 is a substituted or unsubstituted moiety selected 
from the group consisting of hydrogen, phenyl, aryl 
heterocyclic ring, alkyl, cycloalkyl, nxto, halo and 
cyano groups: 
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Preferably, with and R3 respectively together fcnn 
a moiety selected from the group consisting of 
cycloalkyl, polycyclo, heterocyclic and aromatic ring 

systems. ^ 

Heterocyclic rings according to the present soecifi- 
cacxon include cycloal.phat.c and cycioaromatic -ype 
radicals incorporating an oxygen, sulphur and/or' 
nxtrogen atom within the ring system. Representative 
n.trogen heterocycles include pyridine, pyrrole, in,i- 
dazole, trxazole, tetrazole, morpholine, pyrrolidone 

Piperidene and p-perasin^ qMihnKi^ 

i^'Jitable oxygen hetero- 

cycles xnclude furan, tetrahydrofuran and dioxane. 
Sulphur heterocycles may include thxophene and 
tetrahydrothiophene . 

The term substituted as used in relation to R, , r„ 
and R, includes a substituent which is nitro/halo 
cyano, C1-C20 alkyl, amino, amxnoalkyl , thxoalkyl 
sulphoalkyl, carboxyester, hydroxy, C1-C2C alkoxy' 
Polyalkoxy, or C1-C4C quaternary di- or tri-alkyl ' 
ammcnxum. 



25 



Preferred oxygen transfer agents are quaternar^^ xmine 
salts, partxcularly those sec forth in US patent 
specification 5,360,568 (Madxson and Coope) , ^r. 
particularly the substituted or unsubstxcuted 
.soquinolinium salts, preferably the 3 , 4 di-hydro 
.soquxnolxnium salts and more' preferably the N-.ethyl 
3,4 ax-nydro-isoguinolini^oir. salts. N-methvl 3,4 di- 
hycro-xsoquinolxnium p-coluene sulohonate ^s a 
partxcularly preferred oxygen transfer agent. 

Typically, the oxygen transfer agents are o.^se^t o' 
35 levels of 0.001-10%w-. on product. Preferably, the " 
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oxygen transfer agents are present at levels of 0.01- 
l%wt on product, more preferably 0.1-0.5%wt on 
product . 



Surfag^-an^^^ 

It is preferred that the coinpositions according to the 
invention further comprise one or more surfactant 
10 species. Surfactants can be nonionic, anionic, 

cationic, amphoteric or zwitterionic provided that 
they, and where appropriate their counter-ions, do not 
react substantially with the oxygen transfer agent or 
the hydrogen peroxide. 
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Suitable nonionic detergent active compounds can be 
broadly described as compounds produced by the 
condensation of alkylene oxide groups, which are 
hydrophilic in nature, with an organic hydrophobic 
compound which may be aliphatic or alkyl aromatic in 
nature. The length of the hydrophilic or 
polyoxyalkylene radical which is condensed with any 
particular hydrophobic group can be readily adjusted 
to yield a water-soluble compound having che desired 
degree of balance between hydrophilic and hydrophobic 
elements . 

Particular examples include the condensation product 
of aliphatic alcohols having from 8 to 22 carbon atoms 
in either straight or branched chain configuration 
with ethylene oxide, such as a coconut oil ethylene 
oxide condensate having from 3 to 10 moles of ethylene 
oxide per mole of coconut alcohol; condensates of 
alkylphenols whose alkyl group contains from 6 to 12 
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carbon atoms wich 3 to 10 rroles of ethylene oxide oer 
mole of alkylphenol. 

The preferred alkoxylated alcohol nonaonic surfactant^ 
' are ethoxylated alcohols having a chain length of 
C9-C11 and an EO value of at least 3 but less than 10 
Particularly preferred nonionic surfactants include 
the condensation products of C,, alcohols with 3-8 
moles Of ethylene oxide. The preferred ethoxylated 
alcohols have a calculated HL3 of 10-16. An example 
of a suitable surfactant is ' IMBENTIN 91-35 OFA' (TM, 
ex. Kolb AG) a C^.,, alcohol with five moles of 
ethoxylation. 

Alternative surfactants include amine oxides, amines 
and/cr ethoxylates thereof. Amine oxides with a 
carbon chain length of C12-C14 are particularly 
preferred. 

When presenr, the amount of nonionic detergent active 
to be employed xn -.he composition of the invention 
will generally be from 0.01 to 30%wt, preferably from 
0.1 to 20%wt, and most preferably from 3 to lG%w- for 
non-concentrated products. Concentrated products wUl 
have 10-2.0%wt nonionic surfactant present, whereas 
dilute products suitable for spraying will have 
0.1-5%wt nonionic surfactant present. 

jm 

AS noted above the pH of compositions according to the 
present invention falls in the range 10-14. pH o- 
compositions is preferably 10-12, more preferably 
10-11. At these higher pH's we have found that the 
composition penetrates more readily into the soils. 
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As is noted in the illustrative examples given below, 
the use of oxygen transfer agents at high pH is 
contra- indicated by their tendency to increase the 
colour of a stain rather than reduce it. 



0 



Minors 



Minor components of compositions according to the 
present invention include those typically present in 
cleaning compositions. 



In compositions which contain hydrogen peroxide it is 
useful to include a metal ion complexing agent to 
retard decomposition of the peroxide by any metal ions 
which may be present as contaminants or such as are 
introduced during processing. Again, these components 
should be selected such that they do not react do not 
react substantially with the oxygen transfer agent or 
20 the hydrogen peroxide. 

Preferably, cleaning and/or disinfecting compositions 
according to the invention will further comprise metal 
ion sequestrants such as ethylene-diamine-tetra- 
25 acetates, amino-polyphosphonates (such as those in the 
DEQUEST (TM) range) and phosphates and a wide variety 
of other poly- functional organic acids and salts, can 
also optionally be employed. Preferred metal ion 
sequesterants are selected from dipicolinic acid, 
ethylene diamine tetra acetic acid (EDTA) and its 
salts, hydroxy- ethyl idene diphosphonic acid (Bequest 
2010, rim;, ethylene diamine tetra (methylene 
phosphonic acid) (Dequest 2040, RTM) , diethylene 
triamine pent a (methylene phosphonic acid) (Dequest 
2060, RTM), amino tri (methylene phosphonic acid) 
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(Dequest 20CO, RTO) . The phosphonic acid derivatives 
are particularly preferred. it is preferred that the 
level cf phosphonic acid derivative metal ion 
ccmplexing agent should fail into the range 0.05-5%. 

Preferably, cleaning and/or disinfecting compositions 
according to the invention will further comprise at 
least 1% of a solvent of the form R,-0-(EO) -(PO) -R 
wherein and R_, are independently C2-5 alkyl or H, 
but not both hydrogen, m and n are independently 0-5. 
More preferably, the solvent is selected from the 
group comprising di-ethylene glycol mono n-butyl 
ether, mono-ethylene glycol mono n-butyl ether, 
propylene glycol n-butyl ether, isopropanol, ethanol , 
15 butanol and mixtures thereof. Typically, the level of 
solvent in cleaning and disinfecting compositions is 
1-10%, with a solvent: nonionic ratio of 1:3-3:1 being 
particularly preferred. 
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Wnere compositions according to the present invention 
are liquids, they can be warer-thin or thickened. 
Thickened compositions are advan-ageous in that they 
cling to sloping surfaces and find particular utility 
in toilet cleaners. Slight thickening cf the 
composition is desirable for applications in which the 
composition is sprayed, so as to reduce the extent to 
which small droplets are produced which might 
otherwise cause respiratory irritation to the user. 
Suitable thickening agents include amine oxide and 
soap and systems based on nonionic surfactants. 

Compositions according to the invention can also 
contain, in addition to the ingredients already 
mentioned, various other optional ingredients such as, 
colourants, optical brighteners, soil suspending 
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agents, detersive enzymes, gel-control agents, freeze- 
thaw stabilisers, further bactericides, perfumes and 
opacifiers . 

5 A particularly preferred coinpositions according to the 
present invention comprises a bleaching composition 
having a pH of 10-12, said composition being an 
aqueous liquid and comprising: 

hydrogen peroxide at a level of 0.5-10%wt on 
product , 

0.001-10%wt on product of an isoquinolinium salt, 

0.01 to 30%wt on product of at least one nonionic 
surfactant, and, 

optional minors selected from che group 
consisting of metal ion sequestering agents, 
solvents and perfumes. 
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b) 
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d) 
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Product form 

25 Products according to the present invention are 

generally liquids and preferably aqueous. However, 
other product forms including pastes and solids are 
also envisaged. 

30 As will be appreciated, the product form is largely 

determined by the end use and consequently liquids are 
generally suitable for use as hard surface cleaners, 
including cleaners for industrial, institutional and 
domestic cleaning and/or disinfection of hard surfaces 
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including metal, plastics materials or other polymers, 
ceramic, and glass surfaces. 

It is envisaged the method of the present invention 
5 can be applied in the cleaning of surfaces used for 
the preparation of food and beverages (e.g. worktops 
conveyor systems and utensils) or other industrial, 
institutional and domestic surfaces such as sanitar/ 
ware, industrial, institutional and domestic fluid 
10 supply applications, for disinfection of medical 

surgical or dental apparatus, equipment, facilities or 
supplies, catheters, contact lens-, surgical dressings 
or surgical instruments, in horticultural 
applications, e.g. for sterilising the surfaces of 
greenhouses, for soft surfaces including fabrics 
(including in dressings, wipes and cloths), and non- 
living materials of biological origin (such as wood) 
Solid produce forms are suitable for use as toile- and 
urinal blocks and other uses where slow or delayed 
release of the components is required. 
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In order that the present invention may be further 
understood it will be described hereinafter by 
reference to illustrative and non-limiting examples 
2 5 and conparisons. 
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EXAMPLE.*^ 



The following examples were performed using model 
kitchen soils and a soiling procedure as described 
below. The soils were chosen to have recalcitrant 
stains, which would be difficult to bleach due to the 
hydrophobic or pyrolised nature of the stain. 
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. Example 1; n:rr„mfn/oiJ f o^^f^. ,^r^^ ^ 

Soil PrftT^}H7;-fl^;Hpn 

5 Flat tiles, measuring 4" x 4", are cut from white 

Formica sheeting and their surfaces thoroughly cleaned 
using a commercially available liquid abrasive 
cleaner, 'Jif (tm) . After rinsing with demineralised 
water, the tiles are allowed to dry at room 
10 temperature. 

The curcumin/oil stain is prepared by mixing 19 g of 
vegetable oil and 180 g of ethanol and then adding 1 g 
of pure curcumin (a pigment found in curry powder) . 
After thorough stirring, the resulting solution is 
sprayed onto the tiles using an airbrush propellant 
canister so as to give a unifonr. surface coverage. 
The ciles are lefc to dry for a minimum of 10 minutes 
during which time the ethanol evaporates leaving a 
bright yellow, slightly sticky, oily stain, which 
cannot be removed by wiping or rinsing with water. 
Curcumin is susceptible to photo-oxidation and stained 
tiles should not be stored for periods exceeding 2 
hours before use. 
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Pygparation pf Ble^nrh or <;urf«^^.n^ ,o^-.„..„,. 

Experiments were performed with hydrogen peroxide, PA 
(peroxy-adipoyl-phthalimide) , peroxymonosulphate and 
sodium hypochlorite (a well known inorganic bleaching 
agent ) . 



Bleach solutions are prepared by dissolving the 
35 peroxide co-oxidant in demineralised water and, where 
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necessary, adding the oxygen transfer agent. Sodi-jm 
hydroxide solution (5 mol dm'') is added dropwise to 
adjust the pH to the desired value, as detenrdned 
using a pH meter. Further demineralised water is 
5 added to the solution to give the desired final 
volume . 



In the exanples described the oxygen transfer agent 
was N-methyl 3,4 di-hydro isoquinolinium p- toluene 
10 sulphonate. The preparation of this material is 
described in US 5360569 and US 5360568 which are 
incorporated herein by reference. The material is 
referred to below as the ' Imine Quat ' . 



15 



Hydrogen peroxide solutions are prepared to achieve a 
final concentration of 3 w/w % (0.88 mol dm"') and used 
in conjunction with a 1% molar equivalency of the 
Imine Quat catalyst (0.0088 mol dm\ 0.30 w/w %) . 
Solutions of potassium Caroate (TM: 6 w/w%, equivalent 
0 to 3 w/w%, 0.2 mol dm"' peroxomonosulphate) and PAP (6- 
[N-phthalimido] -perhexanoic acid: 2 w/w%, 0.012 mol 
dm^) were examined in combination with the same level 
of Imine Quat. The potassium peroxymonosulphate 
system was examined at pH 8.5 (but higher pH values 
25 were used for hydrogen peroxide (which has a higher 
PKJ and PAP (which is relatively insoluble at lower 
alkalinities). Addition of a wetting agent (1% butyl 
digol (TM) : diethylene glycol mono n-butyl ether) 
further increases the PA? solubility. 



30 



The bleach systems are compared with the detergency 
obtained using a C^.^ eo, nonionic surfactant, imbentin 
91-35 OFA (IM) in the foirnulations listed in TABLE 1 
below. In some instances a solvent "Butyl Digoi • 
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(TM), di-ethylene glycol mono-n-butyl ether, was added 
or used for comparison. 



10 



5 soil removal exne rimenta 

Examples were performed at room temperature. A glass 
ring, of diameter 50 mm and height 15 mm, is placed 
over the centre of the stained tile and 5 cm" of the 
aqueous bleach or surfactant solution is pipetted 
within the annulus of the ring. The solution is 
allowed to remain in contact with the stained tile 
surface for 30 seconds, after which the glass ring is 
removed and the solution poured away. The tile is 
15 immediately rinsed with demineralised water for a 
further 30 seconds and then allowed to dry. Each 
solution is used to treat two tiles. 



20 



The extent of stain removal is assessed visually by a 
panel of at least 15 people, using a standard scale. 
Tiles are graded on an integer scale ranging from 0 to 
5, where 0 denotes no visible soil removal and 5 
corresponds to total removal. A minimum of two 
stained tiles are treated with each bleach solution 
25 and mean scores for each system are calculated by 
averaging the scores from both tiles. 

Results are shown in TABLE 1 below. From the results 
presented in TABLE 1, it can be seen that a 
significant improvement as regards hydrogen peroxide 
bleaching is obtained in the presence of the Imine 
Quat at both pH 10 and pH 10.5. A similar increase is 
not seen for either the organic or inorganic peroxy 
acid. 



30 



35 
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Comparing the results with conventional 
cleaning/bleaching systems, it can be seen that use 
of an oxygen transfer agent together with hydrogen 
peroxide provides results which are very favourably 
5 comparable with hypochlorite, and significantly better 
than alkali and surfactant based systems. 



wo 98/23717 




wo 98/23717 



- 18 - 



7EP97/06164 



10 



15 



20 



■ Example 2. n.^.r. ^^r f fl rvr , , 

Olaic acid u g,, ,t.aric acid ,i g, and P.iol ,tm, 

60C. so that the mixture liquifies. De^„eraUsed 
"a^e. ,100 g, i. .,ued and allowed to cool to eo'C 
t^ ore .ixing with ztaUan nour g, to „..e 
thick paste. 

The organic acid-oil mixture and the flour pasce are 

( eT.V" : .'"^'''^^^ c^-ineraUseo water 

(280 g, added. The fat-flour mixture is blended for 5 

seconds, allowed to stand for 10 seconds and then 

blended for a further 5 seconds Th 

seconds. The contents of the 

ixquxdxser are then transferred to a glass beaker and 

gently wanned by direct hea^-nrr 

„. . u-Lrecc neatmg over a hot-plate Thp 



fixture is allowed to six^ner for f.ve mxnutes wxth 
constanc agrcation from an overhead stirrer. The 
mixture must no- be allowed to stick -n ^h. k , 
excP.c...,,. . ^^^''^ "^^^ beaker or 



soil tnat is overly re■=ic;^^.r,^ 

^ ^^-^^t^nt to removal. The mix i=; 



Soil ^r^pTinaHoT, 

rcole""^,'"" " ^« -ina 

■1- :"f"" ^'^^^ »^»3.ve Cleaner 

( J- (™n, rinsed i„ denineraUsed water and 
allowed to dry. The tilf^c, .v, 

(c a 0 s rJ:. "^"^'^^ ^^th a thin 

ic.a. 0.5 jrim) layer of the f^-/*^!^ 

.i' -'i- cne tau/flour mix using a 
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screen printing technique. A flexible rubber paddie 
is used to spread the mix onto the tile surface, 
through a thin plastic mesh, taking care to achieve a 
uniformly thin coverage. The soiled tiles are allowed 
to stand overnight in the open air, acquiring a 
uniform matt finish. The tiles are baked on the 
middle shelf of an oven at igo'^C for one hour, 
developing a light brown colouration, and allowed to 
cool for 2 hours before cleaning. As there is 
expected to be variation between batches of these 
tiles soiled and subsequently pyrolised, it is 
important that comparisons are performed with tiles 
taken from the same batch. 



PygPgy^tipn of BIPach and B u rfan^arn- Soln^ioTig 

Solutions are prepared as described for the curcumin- 
oil soil removal experiments described above wich 
reference to TABLE 1 using the formulations listed m 
TABLE 2 below. Detergency effects have been studied 
using Neodol 91-5 (TM) nonionic surfactant, a 
commercially available, slightly less pure, version of 
the Imbentin 91-35 OFA (TM) surfactant used in the 
curcumin/oil experiments above. Admox 10 (TM) is a C 
amine oxide surfactant. 



Peracetic acid is used at a concentration equal to 
that of the HOO" active oxidising species present in 
3 0 the 3% hydrogen peroxide solution at the same pH 



(10.0) . 
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Soil rpmnval ovperimpnhp 

Soil removal is carried out using a standard Wool 

Industries Research Association Abrasion Tester (WIRA- 
3 TO) apparatus. TVo soiled tiles are cleaned 

simultaneously with the same solution, to provide 
duplicate results. The bleach or surfactant solution 

(20 cm-) is poured onto the surface of the tile, and 
rubbed using a cleaning head covered with two layers 
of clean 'J' -cloth (TM) material. Each tile is 
cleaned using 51 strolces of the head. The tiles are 
then immediately removed from the apparatus, rinsed 
under running water and patted dry using paper 
tissues . 

AS noted above, although the colouration and ease of 
soil removal is uniform for tiles coated with a 
specific fat-flour mixture, there is some variability 
oetween different batches of soil. Consequently, the 
results shown below in TABLE 2 are grouped in sets 
(TABLE 2a, 2b and 2c). each carried ouz using a 
different batch of fat-flour soiled tiles. 
Experiments using Jif (™, Ug^id abrasive cleaner and 
Domestos Multi-Surface Cleaner (IM) . a commercial 
hypochlorite hard surface cleaning product, are 
included in each series of runs to provide reference 
standards. The exrent of soU removal is assessed 
visually by a panel of at least 5 people, using a 
standard scale. Tiles are graded on a scale ranging 
from 0 to 10, and panellists award integer or half- 
integer scores to each tile. A score of 0 denotes no 
visible soil removal and 10 corresponds to total soil 
removal. Mean scores for each soil removal system are 
calculated by averaging scores from both replicates. 
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Conparing the results v;ich conventional 
cleaning/bleaching systems, it can be seen that use of 
an oxygen transfer agent together with hydrogen 
peroxide provides results which are very favourably 
5 comparable with hypochlorite and commercial products 
based on hypochlorite, and which are significantly 
better than alkali and surfactant based systems. It 
can be seen from table 2d that while the imine quat 
shows a reduced effect in the presence of surfactant, 
10 the inprovement over systems which do not contain the 
imine quat. is still measurable. 



TABLE 2a 



System 



3% Hydrogen Peroxide at 
pH 10.5 



3% K-monoperoxysulphate 
at pH 8.5 



Without 

Imine 

Quat. 



8.5 



5.6 



With 
0.3% 

Imine 
Quat 

9.0 



5.6 



Domestos Mulci Surface 
Cleaner at pH 11.5 



10 



JIF at pH 11.0 



5.8 



Alkali at pH 10.5 



6.4 



0.1% Neodol at pH 10.5 



3.5 
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TABLE 2?, 





System 


1 Without 


With 




Imine 


0.3% 




Quat. 


Imine 






Quat 


3% Hydrogen Peroxide at 


7.2 


9.1 


pH 10.0 






Domes tos Multi Surface 


10 




Cleaner at pH 11.5 






3% NaOCl at pH 10.0 


8.1 
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TABLE 2^ 



System 


Without 

Imine 

Quat. 


With 
0.3% 

Imine 
Quat 


3% Hydrogen Peroxide at 
pH 10.0 


7.5 


8.0 


3% Hydrogen Peroxide & 
0.1% Admox 10 at pH 
10.0 


7.3 


7.9 


Domestos Kulti Surface 
Cleaner at pH 11.5 


9.4 




JIF at pH 11.0 


4.3 
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CLAIMS 



3. 



A bleaching coinposition of pH 10-14 which 
con«5rises an oxygen transfer agent and hydrogen 
peroxide. 

A bleaching composition according to claim 1 
wherein hydrogen peroxide is present at a level 
of 0.5-10%wt on product. 

A bleaching coinposition according to claim 1 
wherein the weight ratio of the hydrogen peroxide 
to tne oxygen transfer agent falls in the range 
5:1 to 20:1. 

A bleaching composition according to claim 1 
wherein the oxygen transfer agent is a compound 
comprising ions of the general structure: 

(Rj) (H,)C=N (RJ (R ) 

wherein : 

R: and are in a cis- relation and are 
substituted or unsubstituted radicals selected 
from the group consisting of hydrogen, phenyl, 
aryi, neterocyclic ring, alkyl and cycloalkyl 
radicals: 

is a substituted or unsubstituted radical 
selected fro.m the group consisting of hydrogen 
phenyl, aryl, heterocyclic ring, alkyl. 
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cycloalki'l, nito, halo, cyano, alkoxy, keno, 
carboxylic acid and carboalkoxy croups; and, 



R3 is a substituted or unsubstituted radical 
5 selected from the group consisting of hydrogen, 

phenyl, aryl, heterocyclic ring, alkyl, 
cycloalkyl, nito, halo and cyano groups: 

5. A bleaching composition according to claim 4 
iC) v/herein the oxygen transfer agent is a 

substituted or unsubstituted isoauinolinium salt. 

6. A bleaching composition according to claim 1 
having a pH of 10-12, said composition being an 

15 aqueous liquid and comprising: 

a) hydrogen peroxide at a level of 0.5-10%wt on 
product , 
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b) 0.001-10%wt on produce of an isoquinolinium 
salt, 

c) 0.01 to 30%wt on product of at least one 
nonionic surfactant, and, 

d) optional minors selected from the group 
consisting cf mecal ion sequestering agents, 
solvents and perfumes. 



A method for bleaching a stained substrate which 
comprises the step of treating the substrate with 
a bleaching composition as defined in any one of 
claims 1-6. 
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